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Abstract 



PURPOSE: To further improve a sound quality while keeping compatibility with an existing CD format. 
CONSTITUTION: An input signal having a quality better than a CD format (for instance, a reproducing 
band of 44.1 kHz and the number of quantized bits of 20) is divided into a signal of a CD format (a 
reproducing band of 22.05kH2 and the number of quantized bits of 16) and a signal more than that (for 
instance, a signal equivalent to a difference between a signal of a CD filter and a signal having a 
reproducing band of 0 to 22.05kHz and 20 quantized bits or one having a reproducing band of 
22.05kHz to 44.1kHz and 20 quantized bits). The signal of a CD format is recorded in a recording area 
Dw as an area for recording signals of CD formats and the signal more than a CD format is recorded 
in an empty area Ds . 
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(57) [8*53 

imss.] cDy^--^y h&.±<Ds,m. mpntn^^ 

«4 4. IkHz, ft^lbf-y h&2 0 f y h) ^Wt 

2. 0 5 kHz. a^<tlf h&l 6 tf-y h) t-ttiei 
JiOfi# («sJA.«CD7'('JP^Ofi#a:. n±^i$.0-' 
2 2. 0 5 kHzTS^^bf y hS:2 0 t'-y hO^i^t 
<Dm^<omn. n^^^2 2. 05kHz~44. Ik 
HzTa^^kf -;/ K©:2 0 b'-;/ h^) tCi)-Si|L. CD7 
:t— -^-v h©m#<£3W^^ hr'-i'Xi^ 1 0 0©(if*l^ 




( 2 ) 

I 

r^xtis^^^ ±te^^7*--7.y hcTXf^t^igm 
=^<^mt-r^m^m i tB®»fi^iB®:^te. 

1 IB«cWffi ^tB^;^ft= 

^ i i&i^m t-r ^af 2 um.<7immzmium. 

[ii*3S7] _htBA:^;fi^tt. ±IBR'f3t:7*-V-y h 30 

m^^i$.(Dmii&ik^m^^^m\r^^ii\z^^x. ±tB 

i(>^z.t * IflSt-r SiS*^ 2 8B«®m^SB®;er fe. 
±tB^^7*-V-;/ ±|BA:'j«#<h± 

mt-r^ 3 IB© wm^iBgi*^. 
■^wii-rn*^ 1 JStctB«<7)ft^tB^:^te. 

JRJI 6 X« 8 IB«£rom^8BfeS*te. 

im^mii] ±$im^y^-^yh&i9\-<Dm^?:. 
^^■t^z. t ^WiSSi^-r^mi^m e xti a iBi£®«^sB so 
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2 

[sS^Jll 2] ±$?.mmy^--7 y htAitOli^^r. 
gB^-r-S>c:<i:$-4#1S<!:-r-5>W*« 1 0 SBiEWft-^tE^;^ 

f^mm'f-it-r^:iii\zJ:K>m^\iy hU-hT-IB^T-5 

mm^mmni\:T^:itizj:iom^\^y h htib^ 

-r-5Cli:$!t#?S<i:-r^«*«l 0 gBmwft^tB^::^?*. 
[ii*JSl7] sS*:«ll« 13. 14, 1 5. X« 

1 6tB®wm^lBgi:^ffi(CJ:-pTMS^nfc±IBRffS7 

^1#Si<h-r-5ff^lBgi;^fe. 

x^t^m^ittALtm^yy^-^y v^j.^(Dmmzm-tz. 

t^^^ft^n^^l 3. 1 4 , X« 1 6 tB®©ffi^ 

[if*Jii9] ±.%^?!i^y7t--^v h&.i^(^\t^\zn 

[|i*JB2 0] ±.^m'^y^--^y h\iK9\-<r>m%\z1^ 
UT. :^;^c<<ht)— o©:^D-y^7fi-ex>^□tr^'$•t^- 
Tx> h n ^mt^no ^it^^^tr^m^m i 

2 X« 1 7 IBe©ffi^lB&;^te. 

[m^m 2 2] x> h p fcf-i' i5F^^t;G);ti6«)^-:/Jl' 
=folBgir-5=ltS:#mtr-5iS*Sl 2X«1 7 gB«K) 

m^fB®7^te. 

[IS^ja2 3] x>hDtf^'*^^{t;©;fc«)©v=— 

gS!fr-5IS*« 1 2X«1 7 IB«0«^fB^*fe. 

[m^m2 4] y^u^&sr i Dif$B$:iB 

[13*^^2 5] ±3eRrr^7;j---7-y ^<7)^f^^c«fc::-r 
-5^S;!»<IB^IlK^^:«^#•:5S;«clB^§tt^i^rt T'S. ^ t ^ . 
J:IB^^®^ti±gBa;*clB^^ffl:0^ *.©±sBm^-7 =1- 



( 3 ) 

3 

(»*JS2 6] ±l2A:^m^«. 4 4. 1 k H z iU± 

ti*^=-ib f -7 H ^X-m^it ^ tlfz t) (DT* -5 C t Sr !f*m 
[8i*Jfi2 8] ±$iXtim^it. 4 4. lkHzi^± 

[li*3H3 2] ±t3R»r«7*-v>y h©m^lc?*rt:T 30 
±IBtB1t^®«, ±tB«;*:tBS^^ft«p-^<^±IBR'f3£7 
ffiS€rlS«tbT±IBm^7*-V-;/ hUA^1.®«^®IB 

So 

i-r-5ii*«2 9l2e©«^KMi^B. 40 

[ffi*«3 4i ±s3A:'jm^«. ±mmmy^--^y 

S:T-y->y'J >i^-r-5c:<tJcJ;-5±IBJ£=^^wfi#T« 
0. 

±tB^>fiJ*©«, ±IBA^3ffi-^«:. ±IBm^-7:*---7-;/ 
[SI*JS3 5] ±HBA;']{I^ti. ±SBRrr^7^--7y 
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4 

±iB»fii*©ta. ±iBA:'Dfi^^. ±iem^7=j--v > 
h<Dmn^f$.t±tiN\^yyt--7y h(Dmnmm&.±<D 

±IB5i-»J^©H. ±IBA:'3(t^$-. ilBRff^^^t-V y 
hcDm-^t. ±tBA:'3m^t±IBmS7:4---7-;/ hod 

IB©coff^lB^^«. 

r^m^m 3 4 x« 3 e mmom^^imi^m. 
[ii*^3 8] ±t^m^y^-■7yb^iK^f\■(Dm^^. 

^^^©^^tt-5C:i^#SS[<i:-r-5W*JS3 43Z.«3 6 
iBigom^lB^^S. 

-SW5j<«3 7 IBlgWft^lB^^e. 
[W*3S4 0] ilBiiSHg^ff^'ft^^ti. ±BBRJfS7 

3S3 7mm(Dm^tmmm. 
[i§*«4i] ±lBia^*^?^'^t:¥^l9:«. ±ibr't^7 
ht^^i-©!!^^. immm=f-i\:-t^^ii\z^fo 

3 7 83«CDm^tBSS©. 

118*^4 3] ilBJSftg*??^^!:^^^. -ttBm^7 

li*JS3 7 IBfc^ff ^IB^SIM. 
tsS*JS4 4] ±tB^^L/iR>r^7;j--v-y hJ!i^n« 

<&^tt-5C:tSriHfS![<t-r-58S*^3 8. 4 0. 4 1. 4 

2 . x« 4 3 %^m.(Dm^%^m.*^m. 
(W*^4 5] ±sB;i;ftg*??^{t^-©ti. 

^W-r-5Cli:^4*mi:-r^3Sjft^4 0. 4 1. Xti4 3 
(sS5RflS46] J:HBx> hne-f 
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a -y i7 g T'X > h D tr S: H-^ b T X > h D tr ^ 

{gl,iX> hDtf-f cbfj:-5yP yi'fi<&jS^LTX> hD 

i7g<Dt»^t)te^-r-5C:<!:^£4#m<t:-r-5sS*3S4 7te® 10 
im^m49] ±Kx>hne^'tf^{l:#©tt, x> 

[IS*«5 3] ±l2A*m^«. 4 4. lkHzet± 
[ii*JS5 5] ±mXtim^it, 4 4. lkHztJL± 
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^±tBm^7=j--V-7 htA^^<7){f^SrW4T-5^2CD?l 
*fe^©i:7!»^?./3:-2.:it^#j|S!i:-r-5ii3*<«5 6tBi£om 

«*^e.±fBR)f^7=i-— V>;/ hK»ffi^*itB®$n;tR)f^^ 
«i&^VifcfB^«H^T"«i 0 . aKS#^«C0lB®?5K*^' 
±tBm5£«B«©tBgi^S cfc 0 iSi^ST^-S <h Sr**^<h 
r-Ssi^^S 7 IB^©ft^PI4S«. 

$nfe±iBm5£7^-v>;/ h^^^^1-©«^l::*tLT. 
n*^ 1 5tciB«©m ^iB®:^ffit- ioxm^^iB^LT 

[0 0 0 1] 

-5, 
[0 0 0 2] 

>7''J >i^^i6Sc*M 4. 1 kHz i:«5e;^nTli-&fc 
S4^n*gii5^iS[»«2 2. 0 5 kHzt;&:oT 

[0 0 0 3] 

[^WA^/BSiLJ^ofr-ssis] td^T. m?ntiJA 

*^^A»^T:foO. fe«^±tB4 4. 1 k H z 1 -p 

[0 0 0 4] ifc. ifi^^ti^-c (D/ 
A) n >/\--:J'©ISStt^±lx, ckOSigg/^tm^^a;^ 



( 5 ) 
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[0 0 0 5] Z.(Dtz!sb, U^XK)^m^.^t^>'f'}>if 

[0 0 0 6] Z.(D^o\Z. ±tB44. IkHzJiOi^^^ 

1 6 k'-y h J:0^i'iJ;^^£T'— ^S-iR^-S^ltti. ««J^ 
•y 7 y O ti-'cD jgcfi < ?i f {C J; 0 tt^R W 
[0 0 0 7] LTi^b, ±iE<DJ;^tC5^/\*'r7>^;*7^'r 7 

[0 0 0 8] ^CT. ^S^wm^SM^r^it 
#LfcfI^S-?e*«CD^07;i-— -^-y hiWS^ttS: 20 

[0 0 0 9] 

-v«y ht^^O(S#$:±S3fBglffi^«^©^#^l^tClB®-r 
S t <*: T •& t ® T -5 . 

[0 0 10] dc-c, ±vixtimmiVTit, ±tim^ 

<Dm^^i$,^j.±.(r>m^^^^^^mm'&y it--^ -J ho) 
-hmm^fj:^WL(Dm^-r;&^ii^, ±$im^y^--^-y 

^ l^>>^^il:±Lftm^■v$>o. :i<r>h^(r>±.mm^y 50 
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8 

v H^n®ft^«. ±IBA:'Dffl^i:±IBRlf«7* 
±BBA:^fi-^ti. 4 4. 1 kHzli^±W-y->7'U >yjig 
h J; 0 €? i>a^ ft: k* y h&Tft^ ft $ nfe *j WT-ft 

[0 0 11] ±IB^#ffii^<i:«, ±IB^^7*- 

x-'y h©ft#lc*flS-r-5^*75i|B^<«^^<^lto«;*:BB^ 

7:t--7-y h»{i^»c*tft;-r-s.§ft^£f^<tB^®^T* 
0. ^t^i, m^y^-^yh(Dm^o^^^(D-^-:fmn 

SS«T^>-5. ±IB?5^M^^±iB«;*:IB^^a:W 

-5. 

[0 0 12] ±|BR^^7^-V-y hJM^<7){f^ 

{::oiiT«. ii5ffi^«F^{t;l3j:01£fiSLTlB&-r^Cl<!: 

*^^f*L<. sfc. ig:i:«)«$8<&ffli/>fcpj^k*>y h^- 
±tim^y^--7y h&.n-(Dm^^i£mi^xim-r^m. 

U- hT<DtBS^. «lJgS^{t:L^H«t'-y h hX 

(Dtim. ^mmmj-itLTz^^Hy hu-hxmim. 
um^mmmtLtzm^^^y h hxomm, v 

Jl'S^^fbLfca^k-y h V- hT<^tB®^*^*#Ae.n 
•S. -^fz. Vh'&yi!--^yV^X^<ni^^-^mmri-\\L, 

< tt)-o©:/D'yi^fi-CX>hnh:^' «:f^^UTg=b 

<gi,ix>hDtr^ ttt^zfuyi^^i^m^i^xnmt'S: 

x>hDe-<tgp#{kU;t<!:#»ctt. iffiS^U^yp-y 

jc, x>hDkr><'^#<km(c«. x>hDe^^^^^b 
(Drzt()(D7—-:r)i^mmt<Dmizmsir^ ^ t tT^. 

tciBg-r-Sdticfj:^. ^v^tt, 

zfji-^mnr^zLthx^. c<Dt^\tm^Lrzv^-y 

[0 0 13] mz. *f2?««m^PI*SIS«, :^mM(D 

X'$>io, fiajAtf. prf^y:t--r-yh(omnu±<r>s>n^ 



( 

9 

-5. 

[0 0 14] :1C1T% ±ia?S^M^tS. I2&^«^«±IB 

-ami <^H^^g;<t. ±i2?g^^J^»^^±teR^S7*- 
[0 0 15] stttc, :^^m<Dmmi^mt. *5!0jcD{f 

[0 0 16] 

[0 0 171 mje^^-v-y htA^©m#fcoi/i 

[0 0 18] 

[0 0 19] :^mMnmm-Cltt, '^^<DCDy7f--7y 
hi:«Sg5l±$^So/t* 4 4. 1 k H z €:^;^-5+t- 
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[0 0 2 0] TTi*?-^. ^^H^HM^iJT-ti. ±$i^m^ 
hfC*tJr>-r -5 ft ■§•<!:. ;iWCD7^--7-y hWi1-CD{f^ 
C D 7 -y K ic*tf£::-r-5){t^J::oi^Tli^S*l5lt$a) 

CD:7:t--7-y htCtS-pT;*^-^^!^!^©^. ±IB«M 

10 tmr^jioizLxi^^^. 

[0 0 2 1 ] CCT, fiSJAtt'. afiEStilLTI^i^CDCD 

mz, ±^^n^?k^r^fzit>(Dm^^w.isb^^oizL 
[0 0 2 2] -rtj-t)-^^ muz^-^^oiz. micomm 
iz-oi.^xitm^'^mumm. cfuifyAmm) d, <d^i 

■i.fc:*<7)«-^) {COliT«±IB»R®B$FB^O»>C&^"Jflg 
NFrai^T05<i:^«S^®iKD5 izmm-r^. UiS^ CD 
7*-^>y hlCiSl/^Ttt. (I^75ix^'Xi7 1 0 0«[^<HiJ 

-5, 

[0 0 2 3] }>^y'^70i^^mm\Z^mLrc^^± 
IB^K *ejc»-r ^ ® #cD'tW$gl: A^*'>?5: 1. ^^-^ (c 

30 $rCD7^— V>y h {C*5tt-5+)-y3 - h* dlB^-T-S d i 

[0 0 2 4] -rttt)-^, m2\z7^-r.iioiiz. cDy^— 

V-y h(C*5l<iTli. m2<D (A) tC^T J: IC 7 U-A 

F0~F9 7©9 8 7 1^— A-ri:^n>yi^7&<^^$n> 
#7W-A«-?-n-eti0 2<D (B) tc:s^t"J:-5{c[5lffi« 

# (SYNC) t-mDniEnn (eco ts* (l 
j^co, -tj-y^— Htt02<D (c) tc^-r<t^»c^*«j®« 

<D2 f«y hi:fijffl®«©6 f>y 1 A'-T hT^ 

40 BK^nxti^. z.o)m2<Dmt&m-c\t. ±i3&;& (l 

R) «§X-^'fflO|Bfil«Bl^JCti£3f50CD7:J---7>y h 
{cM*&-r-55^-:5'SrlB®b, ^KSgJcSr-5fc*Wx- 

[0 0 2 5] tr^T', ±IB^1. f^2<DMm\Z:h\^^ 
T. ±IB44. 1 kH z ^^A-5+)->yiJ >i^J^iS©:T 
'(#^,nfcff^Rl>'/X«S^^{t;k'-y 6 k' y hJ; 

50 -CtJ. ±IB4 4. 1 k H z 2r^^-5-y->y'J >y;^ifeS!c 



( 

1 1 

izLXmz^liiS 8. 2 kHz (U^CTj^-pTff^^tE^^ 
tt4 4. IkHztnc^) ifc. ±121 6 k'-;/ h<t 

-f y i7 U>->*tiJ?5 1 2 0 d Bt^^t-S) Sr^tfT^^ 

-So 

[0 0 2 6] $fe-r. ^^mm<n^ l <^*i*:fi»J«^ ±SB8 

±.$in±'^m^m^4 4. i kHz iiu^m^oywi 

^iejfcCDC D:7=j- — V -;/ hOS^^te^^T^)-!) 0 
~2 2. 0 5 kHz i. ^nJe;±W2 2. 0 5 kHz~ 
44. 1 kHz lC:5i-tiJ-r-5. ::<^2 2. 0 5 kHz~4 

4 . 1 k H z (D^m.(nmm)^±.%^'^n^^m-r^tzii>(D 
[0 0 2 7] 0 3jcji. ^m^\<D^w-m<r>'^ny5m'^ 

[0 0 2 8] :i«EI3{C*3ViT, A:^>^^ 1 €::^MxT#^ 
i^&$n^±ia8 8. 2 kH z c?5-t>->yj >y^^^t|gcT•ti■ 
>7''J >i^$nTfte.nfc:0~4 4. ikHzOA:^;!! 
^tS. 0iJAtf^aiT-5l'^*)»0-5>QMF (Quadrature Mirr 
or Filter)^fC{-^«$n^^«^i-fj7^';i/^3 
ns. SKQMF««i^^2l|^fiJb. ii->^;H&^l 
/2»i7=->p^-->3 >bTm:^-r^. A:^ffi^«. 
QMFi)'^^t£.^^i$.^my ^ 3 1 0~2 2. 

0 5kHz <D^^ ({£«) <h22. 05kHz~44. 

lkHz©^« itc^SiJ^fn^. ;ic^<»:^2 

2. 05kHz~44. 1 k H z <D^« <7)ttS:^ 
(i{£^#){C#T0 3gU/iJ^lCfj:S, ±S20~2 2. 0 5 k 

OTfi^tLTdi:^^^ 1 i7j^e)ai:'3^nTmiiS0i. m 

IB 22. 05kHz~44. IkHz <D^^ (^«) W 

m^tttti^^^i 2*^€.a*snT0i. 02©^^® 

[0 0 2 9] ;rj:*5. ;i©0 3«:^^trMfS-r«S*<WT 

ffl^ <»: ±I^S#®^^*^ ^ <^m# <»: ^ JU^ 

cfc-pT^)«-r-5;itT, 0~44. lkHzCDfl±m^ 

[0 0 3 0] J13:T±a!U)5:A*x-<>?^Jl'^i^ 
* *SI& I' S ^te i U TJE-^fc Q M F 

7.tr— ^ • -f > • ii-:^;'?>Xj {'Digital coding of sp 
eecli in subbands" R.E.Croctiiere, Bell Sysl.Tech. 
J., V0I.55.N0.8 1976) (C#L<a;'<^nTI/^-&. ifc 

nm%<Dt^isb<n'^±nm5i^i^'i^^l r Exact Reconstruct 
ion Techniques forTree-Struc tured SubbandCoders", M 
ark J.T. Smith and Thomas P. Barnwell, IEEE Trans. 
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ASSP.Vol. ASSP-34 No. 3, June 1986. pp. 434-441)Jcai 
^?)*l.Tt/i^CQ F(Conjugate Quadrature Filters) 

X -fTH.i^J^53'fi]?^^^l:tt^1iiJ ("Polyphase Quadra 
ture filters -A new subband coding technique", Jos 
eph H. Rothweiler ICASSP 83, BOSTON)lCjin'< "inxt^ 

[0 0 3 1 ] -Aiz. j^^\-^m<Dm2(Dmt^miti. m^it 

[0 0 3 2] ia4tCtt, ^mm2(D^i^m(D^W\-^it^^ 

[0 0 3 3] ;:©a4(ct3i/iT, A:^^^ 2 JiA:'3^n 

fc2 0 b:'-> hom^«. nm'fit^d 

20 c:wf?fi^<t;^3 4-C«. ±12 2 0 k*-y hofl^^ 

CD0^1§(CSi(?)e)nfc 1 6 t*-;/ hlCSa^ibf -5. ^ 

dT. ^©fftt^^b©:^feibT(J. ±t2i6t*-yh<k 
0=b*M{cS<!^j:oy^c4 f-y h^<Dt:i^X'±m2 Of 

«SJT«, ±K2 0 h<Dm^^4 t*-y h<D±^^ ( 1 
6) TfiJ^U, raj^EA^r^ (5tl*i-5) tt^^b^rfTO 
J;^lcLT<.^-i). ^^4 t: >y h<7):>C^$T 

fij 0 ^ bTGHjtSA-r ^*^{tcD::^/6^Ha:^{t;tc 

30 2 <DA<*««J««lfiS;-ett, ±l2Hl:^^bL->tm;'3tA;'3ffi 

^i-S:*ii6-&) , ;in{rj;0 4 f y hcoM^J-«^Srt#-5. 
±f2flfi^'(bS3 4*'>&®fi^ttm*^g^ 1 4*^?)ai:^ 
SnT*IJffi^x>('7®CD:7*-Vy h©l2^«^{Cl2 

7j^e.W:^snTfltiffi^€r««j3i2®$n'5. 

[0 0 3 4] Z.<D^V\Z. $^2<Dmi^MX\-t. ±12 4k* 
>y hC!)Si}-{t#J5*«frl2WK«:BitSf 
40 T-5. 

[0 0 3 5] ±mm4<Dm^\zMft^-^^n±mx' 

K ©ffl^ t ±i2S ^mm^ e, <ofi^ t j: ^ 

x-^^T^z-tX', 2 0 Mv 

t.\Zti.^, 

[0 0 3 6] ^tz.. ^fiJ¥ffi<Ote«m{*:CSJ<!: LTtJ. « 
^K. iii,'^lSS4€ri^g-rfc^^)IC, ±t2®l. m2(^S 

cco^i. w.2(r>'^<^i^m(r>'ri-m-}iX^<r)Wi-H<r>\m.^ 

50 0 3,t0 4«H?fl)c^;^X'^-h'lcm 
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[0 0 3 7] @5(1«. ±12^1. ^2OTM<^«»JOTfilfiJc 

10 0 3 8] iCtil^T. XtlH^'TSlZXtJ^n 

Ac:±feO~4 4. 1 kHzT2 0 f-y h<7)A:'3ti^ti, 

2(c5^->^-->3 >LTi±i:'3-r-5. M^^i^-my-ov 

Z 2t^(6(D2 2 , 0 5 kHz~44. IkHzOS* 
T-2 0 f-y h<Dff^ti/U;'3S^^ 1 5d>^ti:i 

[0 0 3 91 ^^^i-fJ^'f ;i/^3 2*^^.«0~2 

2. OSkHz^i^ (iSi^) T2 0 f-y hCDfi^Wv ^ 
2<7)*(*fiSJ|5l^cr)f?ft^^tg§3 5{3j:-oT0~2 2. 0 
5 kHz^i^cD2 0 t*-y h«ft^?5«CD<^«*&lc:SJ66) 

^<7)0~2 2. 0 5 kH z^^T?2 0 b'<y hOJlt^i 

m2 0iiig««J|Bi^i«3t)P^g§3 8tijiie>n. ::;iT± 

S3 575^e.O?l*««0~2 2. 0 5 kHzT 1 6 t*-y 

IB^^n. ±tB*Pffli3 8!i»ve,09O~2 2. 0 5 kHz 

T WSBS ^ «S« tB^ $ n S o 
10 0 4 0] c:<J5J;5ir, ^3(DA#:0iJTH. ±IBtB:': 30 

ffl^ 1 5 1 1 6*^e.m;'3$n-&(i^*^ tavi'sn^^m 
[0 0 4 1] uii. ±tm5ffym^iz^ft^-r^n^mx 

h©0~2 2. 0 5 kHz<D^«Tl etf-y hom^i 
±IB^^S|J^*^e>0)0~2 2. 0 5 kHzT4tr>y 

0[)m*<i:±l2^#®Ja*>e.®2 2. 0 5 kHz~4 4. 

ikHzT20t;-y h<Dmmi^^^'t&y^Ji^iz^ 

■^X-t^-t^ZLtX, 0~4 4. lkHzT20t'-yh 40 
[0 04 2] ^tz. ±IBm 1.^2 CD^«t:ei]«iJ-SiJ:^}4 

^n^miiSLXh^, 

[0 0 4 3] COTgie l'i5l»T. A:'35S^4JzA:^$n 
Ac±IB0~4 4. 1 k H z T'2 0 f y h«A;^<t^«, 
^2 W*(*0iJ|5lt«(75P?ffi^{tgg3 6lCj:oTCD(75*a<« 

(c^4i)'=.n/ci 6 t"v hizsaT-fk^fn^. s/t. ai2 so 
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<75A«JCsjra«|WiO#|§3 9T«. Xtl^'fAA^'iO^Kt) 
<f^i:±IB»S^^{big3 6TH»^fbLfc4 4. IkH 
z T- 1 6 k'-y Kco<f^<i:«M5^-<£<i:0, t#e.n;tO~4 
4. I kHzX 4 hoym^mm^tatli^'i^ I 8 A^<b 

[0 0 4 4] ±IBPIft^{tgi3 6*^e.CO0~4 

4 . 1 k H z T- 1 6 t* -y h CDfl^li. ^ 1 (DM:WmW\m 

(D^^^my^ji^i's siz^ibti^o ^m^m^my-{ 
)v^-i 3T-{i. mi^-^t\tzm^'k2mi&mt^hmz. 

•+f>y;i/3gc* i/2(cxi>/-->3 >LTiti:^;r-&. ^ 

^^«^i-fij7-i';i'^3 3*^^)(D2 2. 0 5 kHz~4 
4. 1 kHz^^Tl 6 k'-y hwm^«ai:^S«^ 1 9*^ 
'=.ai:^^?nTfltllB;*7'-i'7C0^irM^JllB^$n. 0~ 
2 2. 0 5 k H z (D^^X 1 6 f«y hOff-^ <M^O)C 
D7;J--V-y h(7)fS^) «ttJ:^®^ 2 0*^e>ffi:^jSnT 
tt}IB/7^-f TCDCD7*— -^-y hcolBgiSMiKJclB^^n 

[0 0 4 51 zicOck^iJ::. m4©A^0iJT«, ±IBttJ::'3 
l^'J- 1 8 <h 1 9 75^^ffi:'3 5n^fi^7&«. MIB^K€re«cS 

[0 0 4 61 t^a. ±.'^m&<r>m^\znmr^n±mx 

\t.. ilB^r'i'T^^e.fl^Snfci^JfeCDCD^;*-— V-y 
h©0~2 2. 0 5 kHzT 1 6 t'<y hWffi-^iJiia^ 
^mW)^^(r)2 2. 05kHz~44. lkHzT16 
f>y hO{I^t^^l^^fi£7^';l/^'{CctoT^^)cL. ^ 
e, (C ^1 O^i^^fiE^ ;W:$'COai+; i:±tB^^«S«*^ ^ <D 
0~4 4. 1 kH Z-C4 t:>y hcDm^i:i£:'afiE¥^©f-<i: 
■=>T-&)*-r-5;it-e. 0~44. lkHzT2 0f-yh 

a:>n^mmm^n^ziii\zti.^o 
[0 0 4 7] ±ie^i, f^2<Dmmm(D^o 

fc*<7)m#<!: LT^5='-i' 7W^^«SJ^tc|B^-r^ J: ^ tc 
iaiLfc^S. m4 0:Br«:««J©J:^ 

CD7*-V.y hO««i:it'^T2<gifi<CDft{C;fiSC: 

[0 0 4 8] S#®«o^»fcJ;oT 
tt. X h U— hPCM©S*®CD7:t— V-y hJKAitW 

ti)mm\zi3.^. mz. m2<Dnmm<D^^tzvzf::i- 

tztf><D^m\i*^UK>A^-^Uh<DtU^, 
[0 0 4 9] Lfc*t^T. *»WIIJSC^J-e«. JifB^# 

mmz$im-ri>mm mik(DCDy^--^yh&,n<Dm 

[0 0 5 01 dCT. t»ffitt^&;£IS-r^fiE*S:^f£-<!:LT 
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[0 0 5 1] jfe-r. hti-simi^^mz-z>i^^xmmr^o 

[0 0 5 2] Z.<D-ojmi^^ittl^Xit, li^pt^-S/N^V 

[0 0 5 3] :i?inmmizii(ti^jL>hai^mmt^m^ 

[0 0 5 4] 5fe-r. 0 7 {r^-r^5<^m(*««J*3l/iT. A 
5(-«t*S$nfcA:'Jx-^' (Sfltec D"? :t-v-y 10 

-:^jKDif«) t7i^m:'3$n. ;ine.7!»^t'<y hu- 
A^Sr^fig-r-se-y h*a*-iiTiHi?S4 5irii^n-5. 20 

t*>y Hm*-2:TI18S4 5Tfi. :3.x<;/ h»lc±ia:3— K 
U^, CWck^tC. **JSt?ij0^5<??A«^^JT'ti. ±13 

?&«^®^tcfflVi^J:^tc-r^. 30 

[0 0 5 5] uio, z<Dm7X'itnmtm (seg^fiy) ® 
;!#.s^LTi/^-5**. a^^tffld (f?*fiil) «;icD0 7ic*fjit; 

l'5)-Jt^n. ;^cg:ox>hDifw'«^{b^©Tafea- 
[0 0 5 6] Sfc. ±ieA7-7>«F^<bict?v»Ttt, 

m rg/jN5i:fit^#Oi^J5gCD>i*<7):J^fej CA Method fo 40 
r Construction of Minimum Redundancy Codes", D.A Hu 
ffman . Proc.I.R.E.. 40, p. 1098 (1952)) «Ci¥U<ai 

$SC0;t:«6(^^jiW7;i/:^'J X'AJ CA Universal Algor 
ithm for SequenlialData Compression". J. Ziv, A. Lempe 
1 .IEEE Trans, on Inform. Theory, Vol. IT-23, No.3.p 
p. 337-343, 1977) (ca>'<^>nTI'»-5LempeI-Z i v?5F^{fc 

7 /\*— :7 D-^j CBuffer Overflowin Variable Lc 50 
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ngth Coding of Fixed Rate Sources", F.Telinek , lEE 
E Trans. Inform. Theory, Vol. IT-14, No.3. pp. 490-5 

01. 1968 ) izm^iitxTi^^»mnnt<^^'Dfzi^mt 

[0 0 5 7] ^fz, ±tim5(Dm{^M(D^ol,Z^mt7- 

\z^-tP^6(Dmwm<D^oiz$m m'i.mizh) ict-«6 

m^<DWmt7—^)]^^ti^Lfz:j-\^v—-:/)l'ROM 

Lx. w^itRT/mmt^no:ith-^mx^^, 

[0 0 5 8] ri^t*5-^Cl<^0 8(-*5liT. Xtl^^6\Z 

mii^^nfzxti^-i' (miBCD7;i--v-y hR^i-coff 
^) ti. x>hDfcf^??^{t(E]sS4 2(cii^>n^c 

X>hPtr-< ^^^{klEI8S4 2T'fi. ±tBA:'3T'-:5'lcM 
±fen- h'7^-:/JI/ROM4 9 {C?^*gatS$nTVi-2)^ 
*-mbT. ^K??^<h;T— :/.'l'^ffl('^T. l.t^Xts'f- 

■5J;-5?i*fJS^<t-5. SfeX>h-Dfcf^'?^^^blHlS&4 2 
ii^^<Dt^mt'T—^'\t. f-y hm*- 11X0^4 6 llj|ie> 
n-l). hmi5^3iT[Hl8S4 6 ±IBX>hP 

\^^wmtm^4 2\zxmmi^rz=L~y huoy^^^t^ 

-:/;U^^-r I Dlf$8fc±te:3-H7^-y>>UROM4 9 

h*a^^*-a:TlHlSS4 6Ttti:tBW^{l:-7^-^<i:±BB I D 
1f?St*^^t'-y h U-A7&i*fefi5c$nTti^. Z.<D\d 

tj^^2 2*^^.tbi:^$nfct*-;/ hT. i-'j-ats^*. mm^ 

)V(^mn^:^'T'< Tizmm-r^iU'Wt^rj.^^fctb, /r'-f 
[0 0 5 91 j^iij, ::®0 8®^^ic*ffj;;T-5«^{fc;fiil 

iz^-^x. ±821 D1fffi<h^gF^^kx-^'i^t^3'^te,n 

SKI D1f^«=i-h*7"-::^>'i'ROMtcj3l^n, ^ 
©n-K'T— i:^;!/ ROMANS. ±tB I Dl»«»C*f*&-r-53 

xiitz.<Dzi— H-T— r^Ji/ROMA^?)©!]— h*^— 
[0 0 6 0] ±'^i.rzm5Rifm6(Dmi^mxii, x> 

-S^J^^KLTti^T)^ S^ 1 O-X-v hWfi^^nl^lCL 

mt-r^z.thojmx'$>^. c^r-scitfc^o, <to 

fi, S^l :3.x-y hroS^f fe±seo:iKL)5:«^^<t^t(c 
/ X -< 7 IC §2 ialT -5 '£> ^ . 
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[0 0 6 1] :i;:t-. ±Bf^S(Dmf^mzMf{:^i^T i :i 
^rji o urn 7 (n^^m(Dm^^m^i^^ tt^x-^ ^, 

[0 0 6 2] CW0 9{C*3(.^T. A:^^^^7{C«|g$n 
1 <*:(CiM^)n-5. ±tex>hPe-i'S%[E]K5 IT'tJ. 

x-y h»^c^?^'^tT— ^^JUA^f^fiK^*!. ±Mxfs'f-'5' 
4 3f)^ib\t^-*)->zr)i'mmzt'iK>mxrzwm^^ts.^^ 

mt'f- 9 <t . ±12:1— .y h ft (D a - K =j— :/;K7)1t$S 
<»:*ittJ:'3$n. C:n?)75it:-y K*a'J^itTIil!S4 7 (Cj||?> 
n-S. dcot'-y h*a*-jtTl5]g&4 7Ttt, itflyo-yi^ 

— 5' t;i^e.:i— -y tf -y h7> h'J— ASr^figL. Z. 

wm:':^^ 2 375^e>m:^$nfct*-y hT. hu-A7&<, hit 

[0 0 6 3] j^jij, dcDiao ti*tj«;-r^«^^t<M (S^ 
f -y h X h 'J - ATi^ t* <y n-5 d i Ic 

mmt\zm':^^^x±ts.n^ity=-'$"S:^mtr^. 

[0 0 6 41 Sfc, ±ie^6©A#;fi»Jfc«*SLTi:3.x 

[0 0 6 5] 1 0 lC*5ViT. A*^^8»C«)f&$ 

tt, X>hOtrw'^^^'fl:lHlK4 4tX>hDtf-fW-fflHl 
2 .tlCiUGn^. ±IBX>hDtr-<tt»[HlK5 2-c 
«. X^hPtf-CCOafc^SO^CSn-X-y KSS:tfeL. 
^■<7DrLX.y h«$:S^T:/P-y^-y-'f XfS^Sr^'-HT^- 
T/Jl.ROMS OtCjll-5. sfc. x> hPtr^'??^{tiHiss 

4 4Ttt. ±12=1- K-r-y;i/ROM5 0 A- ±I27'P 

•yi^-y-'f x'1f$fi{c^jj*;-rs^--y h^<r>nmt7—y)V 
^SE^-ttiL. ±I2A;^t'-:S'(c«LT 1 :3.x-y ^4'«g■ 
mmfSL<nM^^-^>':fMmz\t.m.^^t^^^m'o^x^^o 



10 ) #BS¥8 - 6 3 9 0 1 

18 

;^j:«Jt>*«t-5. f-y hm.J^iz:Tlll8S4 8lCtt. ^Kx> 
hPfcf-<l$^<l:(HlgS4 4*^'irot^^{t7'-^<!:. ±I2X 
>hPtfi'H-S;iHlSg5 2/l^'E,(7):7■p•y^7■t^■'1'X*W^t. 
±ie=3-H7^-y;l'ROM 5 0 75^^>O I DW^tA^fttj^ 
Si^f-y hffl^iT(HlSS4 8T-«±I2^?^{1:t' 
-^<i:±l2 I Dtt?S<h:/P yi7-y-'f XttfgtA^e f-y h 
X h 'J-Ad<4fi£$n. eicot'-y hX h'J-A7!)<t±S:^Sa8 

^ 2 4*^e)ai:^^n'5, :L<D^ti^=?-2 Ai)^i^mti-^n 
[0 0 6 6] ts.pi. z.(Dmi o©*Mfi)i(c^fr^-r'5'«^^t 

X\t. /x-i'7A^^Si*-m^nfc±IBf-y 

tiz^i-^'bti^. ^miDmmf^ayi;-\)--( xmmt 

3— Kt— :/JUROMfcjie.n, dcon— Kt^— ::/'JUR 

20 OM75^6.±l2yP-y i7-y-f x*«$8{C*f)r>-r-5:iX>y hS 
<i:±l2 I DmmtizMm-r^:n - l^y^-XjUt^m^tii^ 
n-&. x>hPbf^'S^^b^®T'«::©=i-K^-7'>;i/ 

R O M*^ 5) CD n — H 7^— ^;UtcS-^'ViT±t2?? ^{tx — 

[0 0 6 7] mz. 7t(Dmm^^±iz\tnm.x^u^^^ 
^mnmtiz-D\.^xm.m-r^, 

[0 0 6 8] z.cD^'simnmtizidi^^xit. m^iitf&n 
^izmsumno)^^WL>:)iiii>x^j'^ TfctB^r-Scfc 

30 ffllifc*i*:W^fi)cC»JS:ia 1 1 fC^-T, 

[0 0 6 9] IfCiJViT. A;^)Sg^9 (dtt. 1^ 

v^^JUAr^j^J^ffl^d^^if&^n-S, CICD 

fc«6tcS55i7-'jx^^ (FFT) iHiise uciiie.n 

^gEieiii7-«Jx^Si[iI8S6 ±tB7'>r>'5' 
;PA;'3ftJg<i^i3^bT«l/»t)i$-5A5 >tfMfs.E<Dm 

h)V'f-'^\z^^-t^, 

40 [0 0 7 0] ±12^38:7- UX^^HIK 6 1 \Z^-dX% 
^nt:.7.^^ V)V'f-i'\t. ^X^>i^XI/>y->3;i'K 
tt^lHl8S6 2lcA:'3^ns, ^K-7X^>^/XU'-y->3 
;i/h'H-»IiIK6 2-Cli, ±t2i§)i7-'JX^^lpIK6 1 

/N*>K) ft{'5^-f'JL, li*:)i0-5-7X^>y5i^«?Sr#^. 

x^m-^nrzm't!^^^m.x$>'o . $>^s^%<nm'is.'&L^m 
roiH] i;^ $ cD$fe^i^/N' > h-$l& J: o T ^ iS)fi6§;><-7 X 

50 i7^c^^i:$<^-5-(^)$ft^«J$o^ifi^<75C<!:f CO 
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[0 0 7 1 ] c::iT-. tATic±Ha-<'x^>yxi/-y->3 

El 1 2 tC^f . 

[0 0 7 2] ::<75EI 1 2 |-*5tiT. Xtit$i=f- 1 0 
l2i«3S-7-UX^mCH]gS6 l*^e>cr);gS[&^±<^)X'^i' 

)g7- 'J X^^^i^^i^ LTften-S F F T^SS:x-^<7) 

[0 0 7 3] ^:OTjlig^lS±<DA:'3x-:$'«, Bl^^® 
C©/'^'7— gEiiJlHlSSe 5;i^^©ai;'3<i: LT, 

±iei^#«i^OA*> 1 2 A-> K (B, ~B,,) T- 

[0 0 7 4] ;1C1T. J;te/N*— i^X-^i^ h;l/S B(?DVi*p 

[0 0 7 5] CdT. .had:i:iA^7-<;i'^ 6 ero&^W 
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«^SM- 1 T^lgcO. 15<&. *^i§M- 2T-»IS0.0019 
^^S§M- 3 T^iaO. 0000086 SSSM+IT 
^S!t0.4 *g[g§M+ 2t?»3^0.06*. 

T-^so.oo? ^^mmm^(Dtiitiizmn-t^z.tizj^ 

-5. fcfcU. M«l~2 5(^ffiSCDS©:T*-2>o 
[0 0 7 6] ;*:»C. ±tiS:ii^^y -OU^ 6 6(Dtiitlltim 
10 ^ig6 8J'iie.n-5. c:«M^i§6 8«, ±t2fti^^;^: 

^i^iU'^JI/T'*^. CICIT. ±t2MP:3§6 8(C(J, ±12 

•B:-5)C:tT±tBU"<>lU f f <^)$'J^?£fT-:>Tl^-i). z:<Dn 
20 ^M^ti. :;^tclttBJ-r^ct^/cC (n-a i) MIS^^feE 
K6 7/0^6«i^^nT^i-2>fcOTfe-5. 

[0 0 7 7] -rtit)^, m^tn'^u^ji'izMfC'^^u^ 

[0 0 7 8] f f = S (n-a i ) (1) 
Z.<D(l) iCI:*3ViT, n. a«^S:T'a>0. Stt«i2i 

(n-a i) 7iifF§MISt?i-5o *^Sg«sj-eiin= 3 
8, a=i<hL.T*3 0. c:(^B#o^K^^t;«;^c<, ^» 
30 U^l^^it^iffi^fzo 

[0 0 7 9] dcDct^tlUT. ±IB^^JUf f 6 

n. dcDT^-^'tt, *j#s§7 ojce^i^ns. dw&js 

2§7 OT-tt, ±tBftii«-^?nfc®l^T(D±ffiU^;U f f 

40 ttffiBS^fcUfcgiMS? o^ffl^»TJ^»=]>3f^'J^— >3> 

[0 0 8 0] ^fi£[HlgS7 1 TCD^^OI^tCtt, g'hnJ^ 

Arao5K:E4#1tT*-&^i*3i0-5g/hoIK*— :/R C Sr^ 
-Tx-^t. ±IB-7X + >yX'<i/ h;^MS<i:«•^fi!t■r 
50 T'S/<£-l)t>0«!:/j:-&75i. iK|g6<)i^C7'-f ->*:5' JU->Xv"AT 
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S S =b|Wl»${C*LTli-5, 

(0 0 8 1] fff^Jl^lf jEEI!^ 7 3 TIS . ffiiEt* 

S 1 4(c:*UfcS/h"J^*-:7RCt*5430 

feiwii;ffi«i^&}a< dw^^r? 

(CiSViTtt, ^J;^ti4 kHz^jfiTlil kHz(Di:;i5 
J;0^EEA^'8~ 1 0 d BTJi^oTfc 1 kH z tlWIi;;*^^ 
$(cF.fl;iA. iStC, 1 0 kHz^jfiTttl kHzT'05W 

[0 0 8 2] 01 1 i^^-fbf '<^«^«ii:3S 

^gilHlK©-0iJT&-5^}^f5lti[a-y-'f >fg^ (MDC 
T : Modified Discrete Cosine Transform) ^fr'SMD 

cTiHigse sjcfcjgen'S. ^.tt5, ±seMDCTe;^i-ic 

t)±ieit5it7-UX^^ (FFT) ^illt5!:3-9-f 
(DCT : Discrete Cosine Transform ) 

("Subband/Transform Coding Using Filter Banit Desig 
ns Based on Time Domain Aliasing Cancel lalion." J. 
P.Princen A.B.Bradley, Univ. of Surrey Royal Melbo 
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urne Inst. of Tech. ICASSP 1987)l;l¥b < Mi'^ ^tXT 

[0 0 8 3] Jbog:sg6 4T'ti. v'x+>i^xi/ v->3;i' 

KstSlHlSSe 2lCj;oTAR«6^.n/cV7. + >y:^-y<?r 
ffltiT. MDCTlUgSe 3 ICJ:oT;Si*6nAciljSgC^ 
^i-l!ct.^«MD C T^Sc^lg,:S:WlC7T:fi<i:;^cC'5gB^i£rW 0 

10 [0 0 8 4] L.T??^^t^nfcfi^$:ffi3diWct^{:: 

[0 0 8 5] Z.:i-Q\t.^W^tAS.mii\^X^.%<Dt^'&^ 

^-oiffjm^m^itzti^. LPC (^j^^iR'J??^{b) . A 

DP CM (jifSM5i-pcM) ^\iutbt-r^4mmm^ 

n-S), tj.i5, ±IEL PCtC-r>l.iTti<g5t, ^Mt3j;-53t 



?^^issi^5:«. pp. 231, 1967 , m^\t:$cfik 



^^Pinn<D^m^mti C Predictive Coding of Sp 
eech Signals ",B. S.Atal.M.R.Schroeder .Reports of 
6th Int.Conf. Acoust. , C-5-4, 1968) (CfffL<KE^e)n 
TI/i-5= */c, s^WT)i^^VXAiZ^^^Xit^0r<(D:Z 

30 [0 0 8 6] Tits, Ei±C0J;^nc:^telC<fc-3T«$Sft$: 

Wizli bit J: ^ ICS, S 0 ;j£Vi t *i^iB$ COT, 

h^-yi^tr-v^ (ff^tBSPBlRi) ^^^-ffifl'— tf©& 
fi < T-5 <t ^ t*^ "TflBTdb ^ . 
[0 0 8 7] ±ai(DJ;^(CLT/7''<7JClE®$n>S:m 

40 fficD^jaicj; oae^j^Bttstu-tJ-'r ( i md c t : 

Inverse Modified Descrete Cosine Transfom) ^fT'P 
I MDCT#®lC.kt?TS[#{tSn-5. 

[0 0 8 8] td^T, ±mi>rcm 1 <^^^mizi6\,^x 
±<D^u^iimizw^) r-swT'. cDyu— \'ic*5^^ 

[0 0 8 9] -^(Dtzlf), m 1 5(C^-r«fc^<C. "r^ 
50 1 0 0A^^m^^&PJ^"r-5/i*©7tbi y 
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[0 0 9 0] Z.(Dt.^. ±ie^#ffii^Ds #ffl(Dfcfyi7 

CDJc^tlx-fX^ 1 0 OcO^^fil^Ds iCtil/iTte^i? 
S«rl«LTLT*-5«^(C«, g^^fll L U— tftOS**^ 10 

[0 0 9 1] ^tz. dWiai 5«cfc'P(C20(De-y^77 
•yT'lOl. 1 0 2<^i8:tt-5JS^, ^-n^'ncDlf-yi/T 
y 1 0 1 , 10 2 ;5tffl5iUT»itt;icttn«;^=ce.^j:tirc 
:ine. tr-;/i'T>yy 1 0 1 . 10 2«g2g— H. ^ 

[0 0 9 2] ±m\^rz^o\z, :^^^mmm\z.xn\t. 

m-^{ZitQUFfji^<D^^^my^)li'. ife-SV^ttP- 
(LPF: Low Pass Filter)SrfflliTffVi. ^ 

[0 0 9 3] 6^±JCJ;0, *:||!fi«»HCt3V>T«, ?«*<^ 
^ x^' T©^#Mllc{CiS5fig^J'iB&-rs d t tc J; 

[0 0 9 4] ifc. :^m^nmm\zj^tm. se^^cD 
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[0 0 9 5] ruio-^ ±mLtzmmm=&mizmifxm^^ 

m^^t. Atjm^A^m±^i$.0'-4 4. IkHz (t)- 
>yj >iy;ijSi!c f s = 8 8. 2 kHz. ffi^^tf y h 
i!c2 0) T, c:n75^-9-:/^i^At LTS*^^0~2 
2. 05kHz (•tt>yu >y f s =4 4. IkHz. 

ft^fkf-y 1 6) i. ■*ty'^mBti^Tm±^^o 

~2 2. 0 5 kHz (1t>yj >y f s =4 4. IkH 
z, fi^^kf-y hS:2 0. A:'7«^<hit^^iKAOM 
^i-) <h. tJ-y^^C<i:LTS^^i^2 2. 0 5 kHz~ 
44. IkHz (+»->7'"U >i>' f s =4 4. IkHz, 
ft^fkt:-;/ h^2 0) tU-^tlX y^y'-f 7 (CD) JCsB 

)iS T ^ W * -> X 7" A T « ± IB if y ^ A « m ^ H ^ 
T^, ±tBt>-y^i^At^^{C±tB-y-y^J^B^t,i 
C <D ft ^ ^ JD X. TB ^ S B^T&^iSffl ^ 

n^«4->X7"AT«±tB-y-:/^«Ait)-y^«B. ^ 
tn±-y->^^«Aiity^«cofi^^M*-r-5 c: i^^T- 

^. ^f^JC, ±IB-y-y^^A<!:-9-y^*gBi:-y-:^«i^C 

<D ft ^ ^ jbn X. T PI * T ^ 5 * % 0j ]S ffl $ n -5 n ^ -> 7> 
[0 0 9 6] ua. ±mLrzmmm-c\t, ^^^^ Ttcis 

{f^<>:lC»fiJL, ±fB€e*7:t-^ y ha^mmmmz-o 
#75t|BSl$n^«Sl^lCte^L. ±IBili»^?refe»-r-5;tJ6 

(Dm^^^^mmz$mr^^ii\zfj.^. 

[0 0 9 7] 

?qict3i.iT«. m^y*-^yh<om^&.±<DS,n'S:m 
■r^xtim^^m^y yt--7y h(Dm^iittiekn<Dm 
mi\z^nxtimmmz$im-r^j:oizi^x\^^^fitb. 

^^y*--7'y htbX«aj;t«$ie*©gE#©:7;i--V-;/ 
[0 0 9 8] ^fz. ^^y^-^y hi:Ktr\-<Dmmz-Dl^ 

mA^'pt^^^m-txhmm'^mx$>^, 

[0 0 9 9] mpm. RTrSV^f-Vy h€rCD<7)7^ — 
■^yhtLfzm-^. *^B;ilCJ;n«'t«3fel^tlS(7)CD (IB 
feS^x-i-T) T;<)^0|B1g^ffifc«£3R-|Hlt$T-^oTt). C 
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0^ ^*;&T' ^ ^ <!: * ^ J: ^ l:: 2 -Pise^ L < 

ti, *!^BJ^c^^^-C#-5W*gEa)fi^^!lSSe»<^)^^£: 10 
j!lD^ -5 d t J; 0 Se3l5<D C D CDffl^ J; 0 S:5S:« L 

[0 10 0] piafe/N-h'':7x7<D*a^icf&i; 

BJ-r-&:t*WI2IT*-5). 20 
[0 2] itT^a- K{C^M&5S:S-r^fci*CD«^Srte^ 

[04] mzoymi^mtDmeSi^^-r-yciyi/m^m-v^ 

[0 5] ^3<75ft^0il«<ifig;5-s^-r:/p->i7lHlgS0T* 

30 

[0 7] w.^(DmW'm<Dmi$.^^ryu'yi;^^m-i;$> 

[0 8] ^6<D*^*«aj«^figi£^-r:/D>;/5'|HigS0T-«) 
■5. 
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' [0 9] mi (r>mwm(om^^7^-r-:fU')/i7m^m-v$) 

•5. 

[0 10] m%<Dmv^m(DmfiSi^^-t-:^ayc>m^mx' 
[0 11] ^-^m^mt^mmr^^wmmf&^^^ry 

D>i7[5]gS0T-*S. 

[012] V7.4^>y;^U--y->3;i/Kft^IeI8SO^#:W 
^J5£$*-r-/n -y i7lp]gS0T$>S, 
[0 1 3] /N'-i'X'^i^ h;U<&S-r0TS-&. 
[0 14] «/JnpT®;^-7'. VX + >yX'^i7 hJU<&^ 
fiELfc0-C*-5. 

[0 1 5] T'^'Xi7«K*-i±SU^^ (Tte-yi^y-yy 
gP) ICOliTi»BJ-rf>/::«6cO0T*-5. 
[??F^©lttBJ] 

3 1-33 ^m^t^y ^ )\^^ 
3 4 ~ 3 6 nm^it^ 

3 7 ~ 3 9 . 6 4 lraS:sg 

4 1~44 X> hPtr-f ^f-^-ftlHlSS 
4 5~4 8 f-;/ h*a;!<-S[TtHl8S 
4 9, 5 0 zi— Kx— :^;UROM 

MDCTIeIK 
(n-a i ) m^^^m^ 
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6 1 
6 2 
6 3 
6 5 
6 6 
6 7 
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7 1 
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